) phenotype, supporting the hypothesis type in wild-type animals (data not shown). Nonsense that NSY-1 acts in the AWC neurons to mediate AWC mutations in F59A6.1 were identified in all three nsy-1 asymmetry (Table 1) . alleles ( Figure 1A and below) . We conclude that the Since the CaMKII homolog unc-43 has a similar phensy-1 gene corresponds to the open reading frame notype to nsy-1, we asked whether it could also function F59A6.1.
in AWC neurons. An unc-43 cDNA (Rongo and Kaplan, nsy-1 encodes a homolog of the human MAP kinase 1999) under the control of the odr-3 promoter rescued kinase kinase (MAPKKK) ASK1 (Ichijo et al., 1997). We the 2 AWC ON str-2::GFP phenotype of an unc-43 mutant generated a full-length cDNA for nsy-1 and found that and occasionally caused a gain-of-function (2 AWC OFF ) the two proteins are 44% identical over 884 amino acids phenotype (Table 1) , consistent with the possibility that and 63% identical in their kinase domains ( Figure 1A) .
unc-43 acts in the AWC neurons. A gain-of-function uncIt is likely that nsy-1 and ASK1 are orthologs (Plow-43 cDNA (Rongo and Kaplan, 1999) under the control man et al., 1999). The mutations in nsy-1(ky400) and of the odr-3 promoter also caused str-2::GFP to turn off nsy-1(ky542) result in premature stop codons just before in both AWC cells (2 AWC OFF ; Table 1 ). the kinase domain, and the mutation in nsy-1(ky397)
Because the odr-3 promoter is reproducibly excreates a premature stop codon after the kinase domain pressed in both AWC and AWB neurons, it is possible ( Figure 1A ). All of these alleles have similar str-2::GFP that nsy-1 and unc-43 expression in AWB rescues AWC misexpression phenotypes and are likely to represent cell fate. To rule out this possibility, we examined mosaic null alleles of the nsy-1 gene.
animals that expressed odr-3::NSY-1 or odr- ( Table 2 ). These results suggest that nsy-1 and nsy-2 act downstream of or in parallel to unc-43. The odr-1 was epistatic to nsy-3 (Table 2 ). These results suggest nsy-1 could function in a solely cell-autonomous manner to repress str-2 expression downstream of the cell interTo understand the roles of unc-43 and nsy-1 in the Figure 3B ). Statistical analysis of the results, however, revealed that these mosaics did not fit the model that nsy-1 acts exclusively to execute the AWC OFF fate (Table 1) . Two of three lines generated significantly more mosaic animals than expected in the class that expressed str-2::GFP in the nsy-1 mutant AWC cell but not the wild-type AWC cell. This class of mosaics would predominate if nsy-1 played a role in cell interaction and feedback. The results for nsy-1(lf) mosaics therefore support a model in which nsy-1 acts mostly cell autonomously to execute the AWC OFF cell fate, but may also have a minor influence on cell interaction and feedback in a separate, unc-43-independent tion of the N terminus of nsy-1, which is missing in NSY-1(GF), may create a mixed gain-of-function and dominant-negative nsy-1 allele. The simplest interpretacontrols and mosaic animals are presented in Table 1 tion of the mosaic analyses for nsy-1(lf) and nsy-1(gf) is and Figures 4I-4L Troemel et al., 1999) . Although most neurons in C. elegans exist as bilaterally symmetric, morphologically similar pairs, the two AWC olfactory neurons interact with each other to allow AWCL and AWCR to adopt distinct fates. The stochastic and coordinated interaction that determines AWC asymmetry is reminiscent of lateral signaling, a process that allows two initially equivalent cells to coordinate their fates so that each adopts a distinct identity. The only well- 
Genetic Mosaic Analysis
Mosaic analysis was performed according to the general method Mapping and Cloning nsy-1 nsy-1(ky397) was mapped on LGII between stP196 and stP36, two described by Herman (1984). Animals of the appropriate background (see Table 1 ) were injected with a mix of transgenes including eltTc1 transposable element polymorphisms in the DP13 strain (Williams, 1995). The deficiencies ccDf2 and maDf4 failed to comple-2::GFP, odr-1::RFP and either odr-3::UNC-43, odr-3::NSY-1, odr-3::UNC-43(GF), or odr-3::NSY-1(GF). Transgenic lines were pasment nsy-1, whereas the deficiencies ccDf11 and mnDf30 complemented nsy-1. Cosmid clones representing the nsy-1 genomic saged for ten generations to allow the transgenes to stabilize before screening for mosaics. The presence of the array could be scored region were injected into nsy-1(ky397) at a concentration of ‫01ف‬ in the AWC and AWB neurons, which express the odr-1::RFP anomalous class from our analysis, as well as an equal number of animals from the overrepresented class (wild-type (RFPϩ) AWC OFF / transgene.
Since the odr-3 promoter is expressed in both AWB and AWC, mutant (RFPϪ) AWC ON ). Following this analysis, nsy-1(lf) lines (a) and (b) were still statistically different from the pure execution model. we asked whether AWB has a role in regulating AWC cell fate. Control animals were generated that lost the array in both AWC Therefore perdurance could account for some, but not all, of the nonautonomous effects of nsy-1. neurons but maintained expression in AWB neurons. The results of these experiments excluded a function for unc-43 or nsy-1 in AWB. Results for transgenes in which neither AWC neuron, but one or
